








Plastic deformation of a single crystal by dislocation slip 
Gottstein, Physical Foundations of Materials Science; Springer 
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Boundary condition: determines lab frame constraints 
Constraints lead to specific crystal rotations 
Non-symmetric dislocation shear leads to rotation 
Symmetric-shear can lead to shape change without rotation 
Change in local constraints leads to heterogeneity 












Kinematics: displacement vector in continuum space 












Kinematics: displacement vector in continuum space 
Roters et al. Acta Mater.58 (2010) 
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Kinematics, displacement, displacement gradient: general 
Roters et al. Acta Mater.58 (2010) 
Strain tensor: symmetrical part of displacement gradient tensor 
Distorsions come from gradients in the displacement fields 
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Kinematics: Micro-to-macro-transition 
Roters et al. Acta Mater.58 (2010) 
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Geometrical interpretation 
Roters et al. Acta Mater.58 (2010) 
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Displacement gradient 
Roters et al. Acta Mater.58 (2010) 
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Displacement gradient tensor 
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Displacement gradient tensor: the Cauchy strain 
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Displacement gradient tensor: the Cauchy strain 
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Displacement gradient tensor: the rotation 
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Displacement gradient tensor 
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Displacement gradient tensor: strain components 
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Displacement gradient tensor: special cases 
















   Pure Shear 
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Displacement and strain field: infinite straight screw dislocation 
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Strain and stress field: infinite straight screw dislocation 
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Summary: infinite straight screw dislocation 
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Summary: infinite straight edge dislocation 
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Summary: infinite straight edge dislocation 
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Forces and stress field: infinite straight edge dislocation 
